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57 ABSTRACT 

According to the method, an aqueous Salt Solution contain 
ing either tin, indium or both, are mixed with an alkali to 
produce a slurry containing precipitated particles. Then, the 
Slurry is maintained at a predetermined temperature range 
for a time Sufficient to convert the precipitated particles to 
larger Size particles by coagulation or agglomeration. The 
resulting Slurry is then dried and calcined to produce a mixed 
power. The mixed power is ball milled, press molded and/or 
cold isostatic press (CIP) molded. The molded body is then 
sintered to form an ITO sintered body. The ITO sintered 
body obtained by this process offers Superior sinterability 
whose theoretical density can reach more than 95%. 

4 Claims, 5 Drawing Sheets 
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METHOD OF MANUFACTURING A 
SINTERED BODY OF INDUM TN OXDE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

This application is a continuation-in-part of application 
Ser. No. 08/655,407 filed on May 30, 1996, now abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method of manufactur 
ing a sintered body of indium tin oxide (ITO), particularly a 
method of manufacturing an ITO sintered body of improved 
Sinterability characteristics. 

2. Description of the Prior Art 
An ITO Sintered body is generally employed in manufac 

turing transparent conductive electrodes of a flat display 
device, e.g., a liquid crystal display device. The ITO trans 
parent conductive electrode is generally formed by Sputter 
ing which employs an ITO sintered body target. The ITO 
Sintered body is manufactured by mixing indium oxide 
powder with tin oxide powder in a predetermined ratio, 
pressing and molding the mixed powder to a predetermined 
shape, and then Sintering the mixture in a sintering furnace. 
The mixture of indium oxide powder and tin oxide powder, 
or indium tin oxide powder, i.e., the ITO powder, which are 
used as raw materials for an ITO Sintered body, are pro 
cessed by thermal decomposition of metal hydroxides, 
organic metal Salts or inorganic metal Salts, Sols or gels of 
Such metals, or calcining ITO precursors obtained by means 
of coprecipitation, hydrolysis or precipitation under a tem 
perature range of about 400° C. to 1,000° C. 
An ITO sintered body is conventionally known to have 

Superior characteristics when the weight ratio of its 
composition, i.e., indium oxide powder and tin oxide 
powder, is 90 wt %:10 wt % and when its density approaches 
its theoretical density (7.15 g/cm; INO=10 wt %; SnO= 
90 wt %). 

FIG. 1 is a block diagram illustrating a conventional 
method of manufacturing an ITO sintered body based on the 
method described above. 

Steps 10, 15 and 20 in FIG. 1 show a precipitation by 
adding alkali to the Solution of indium Salts and tin Salts. 
Step 25 shows an amount of indium oxide powder and tin 
oxide powder which is mixed by filtering, drying and 
calcining the hydroxide precipitated in step 20. Step 30 
shows ball milling of the mixed powder of indium oxide and 
tin oxide, i.e., ITO powder, which was produced in step 25. 
Step 35 shows press molding or cold isostatic press (CIP) 
molding of the ball-milled powder. Step 40 shows sintering 
the press-molded or CIP-molded body. Step 45 shows 
machine working of the sintered body, by which an ITO 
Sintered body target is produced. 

However, the density of an ITO sintered body composed 
of the indium oxide powder and tin oxide powder, which are 
processed by the conventional method described above, 
reaches merely 65% (4.65 g/cm) of the theoretical density 
stated above. In other words, an ITO sintered body pro 
cessed by the manufacturing method illustrated in FIG. 1 
possesses low electrical conductivity (specific resistivity), 
low thermal conductivity and low fracture strength. The 
reason is because the indium oxide powder and tin oxide 
powder, which are major constituents of an ITO Sintered 
body, are processed with low density. 

Diverse methods have been developed to manufacture a 
high density ITO sintered body and ITO target by employing 
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2 
the indium oxide powder and tin oxide powder that are 
processed by the method described above. 

Japanese Patent No. 58-136480 discloses a method of 
manufacturing a high density ITO sintered body and ITO 
target. This method, known as “A Hot Press Sintering 
Method”, is a method of sintering the ITO powder compris 
ing indium oxide powder and tin oxide powder under a 
temperature range of about 900 C. to 1,200 C. in a graphite 
mold either in a vacuum or filled with inert gas. 

U.S. Pat. No. 5,094,787 discloses a method of manufac 
turing a high density ITO Sintered body by press molding the 
ITO powder under a pressure of about 1,000 kg/cm and 
Sintering the molded body under 1 to 10 oxygen atmospheric 
preSSure. 

Another method of manufacturing a high density ITO 
sintered body employs a hot isostatic press (HIP). 

U.S. Pat. No. 4,962,071 discloses a sintering method of 
ITO powder of high density by adding an additive which is 
liquified at a sintering temperature (e.g., Al2O+SiO2). 

Japanese Patent Laid-Open No. 5-17201 discloses a 
method of manufacturing an ITO sintered body by partially 
deoxidizing molded ITO powder at a high temperature or by 
discharging the powder for a pretreatment. 
A method of manufacturing ITO powder or indium oxide 

powder of high sinterability other than a method of improv 
ing the sintering process is disclosed in EP 0386932, U.S. 
Pat. Nos. 5,417,816 and 5,401,701 in which an ordinary 
Sintering furnace was used to manufacture a high density 
ITO sintered body under ordinary atmospheric pressure (1 
atmospheric pressure). 

FIG. 2 is a block diagram illustrating the process of 
manufacturing an ITO sintered body disclosed in U.S. Pat. 
No. 5,417,816. In this process, the addition of alkali and the 
hydroxide precipitation stop illustrated in FIG. 1 (step 15) 
are replaced with the precipitation of the Solution of indium 
salts and tin salts by means of In, Sn and In-Sn electrodes 
(step 16). Other steps in FIG. 2 that are identical to those 
illustrated in FIG. 1 will be excluded from the present 
description for the sake of brevity. 
The manufacturing methods described above have draw 

backs in terms of economy, characteristics of the resulting 
Sintered body, productivity of Sputtering, and characteristics 
of the ITO film. In other words, manufacturing an ITO 
Sintered body according to the conventional method results 
in sintered bodies of different densities, different production 
costs and different characteristics of ITO targets depending 
on the manufacturing method that is applied. 

SUMMARY OF THE INVENTION 

The object of the present invention is to overcome the 
drawbacks described above. Accordingly, it is an object of 
the present invention to provide a method of manufacturing 
an ITO sintered body by converting a primary ITO particle 
in the form of a precipitated Slurry into a Secondary particle 
of Superior sinterability so that an ITO sintered body of 
preferably more than 95% of the theoretical density can be 
manufactured at the temperature range of about 1,350° C. to 
1,650 C. and under atmospheric pressures. It is still another 
object of the present invention to provide a method of 
manufacturing an ITO Sintered body that can reduce milling 
time, lower molding pressure, and reduce production costs. 

According to one aspect of the present invention, there is 
provided a method of manufacturing an ITO sintered body, 
comprising the Steps of: 

mixing aqueous indium Salt and tin Salt Solutions, and an 
alkali at predetermined temperature range to obtain a 
precipitated slurry containing primary particles, 
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aging the slurry under a predetermined temperature range 
to form Secondary particles having sizes larger than the 
primary particles, 

forming a powder from the slurry containing Secondary 
particles, 

forming a molded body from the powder; and 
sintering the molded body to produce the ITO sintered 

body. 
The Step of maintaining includes the Step of aging the 

Slurry under a temperature range of from 0 to 100 degrees 
Celsius for 10 to 120 hours without stirring the slurry. 
According to the present invention, the primary particles 
include particles of cubic phase and particles of quasi-stable 
amorphous phase, during the aging Step, the quasi-stable 
amorphous phase particles are converted to the cubic phase 
particles. 

Preferably, the Step of mixing includes the Steps of mixing 
the aqueous indium Salt and tin Salt Solutions and adding the 
alkali to the mixed Solution to obtain the precipitated Slurry 
containing the primary particles. 
And preferably, the Step of forming a powder includes the 

Steps of filtering the Slurry containing the Secondary par 
ticles and drying and calcining the filtered slurry at a first 
and Second temperature, respectively, to obtain the powder. 

According to another aspect of the present invention, 
there is provided a method of manufacturing an ITO sintered 
body comprising the Steps of: 

mixing a first aqueous Salt Solution and an alkali to obtain 
a first precipitated Slurry containing primary particles, 

aging the first slurry under a first predetermined tempera 
ture range to form Secondary particles from the primary 
particles, the Secondary particles having sizes larger 
than the primary particles, 

forming a powder from the first Slurry containing the 
Secondary particles, 

forming a molded body from the powder; and 
sintering the molded body to produce the ITO sintered 

body. 
According to another aspect of the present invention, 

there is provided a method of manufacturing an ITO sintered 
body comprising the Steps of: 

mixing first and Second aqueous Salt Solutions and an 
alkali to obtain a precipitated Slurry containing primary 
particles including particles of cubic phase and par 
ticles of quasi-stable amorphous phase; 

aging the Slurry under a temperature range of from 0 to 
100 degrees Celsius for a predetermined time to form 
Secondary particles from coagulation of the primary 
particles, the Secondary particles having sizes larger 
than the primary particles, 

forming a powder from the slurry containing the Second 
ary particles, 

forming a molded body from the powder; and 
sintering the molded body to produce the ITO sintered 

body. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The objects, characteristics and advantages of the present 
invention are disclosed in the following detailed description 
of the preferred examples and the accompanying drawings 
in which: 

FIG. 1 is a block diagram showing the process of another 
conventional method of manufacturing an ITO Sintered 
body. 

15 

25 

35 

40 

45 

50 

55 

60 

65 

4 
FIG. 2 is a block diagram showing the process of another 

conventional method of manufacturing an ITO Sintered 
body. 

FIGS. 3, 4 and 5 are block diagrams showing the process 
of the method of manufacturing an ITO sintered body 
according to each example of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EXAMPLES 

FIG.3 shows a method of manufacturing an ITO sintered 
body according to one example of the present invention. 

In the method of manufacturing an ITO sintered body 
according to the present invention as shown in FIG. 3, an 
ITO sintered body of high density is manufactured by 
mixing the indium oxide powder or ITO powder of high 
Sinterability with tin oxide powder, molding the mixed 
powder with preSS molding or CIP molding, and Sintering 
the molded body under atmospheric pressure. 

Thus, the method of manufacturing an ITO sintered body 
according to the present invention comprises the Steps of: 
mixing Solution of indium nitrate (or indium Sulfate) of a 

predetermined concentration with a Solution of tin 
hydrochloride of a predetermined concentration at pre 
determined temperature range (step 100); 

adding ammonium hydroxide to the mixed Solution to 
obtain a precipitated slurry containing primary particles 
(steps 110 and 120); 

aging the precipitated Slurry at a predetermined tempera 
ture for a predetermined time to form Secondary par 
ticles having sizes larger than the primary particles 
(step 130); 

filtering the Solution precipitated at the aging step (step 
130), drying it at a first temperature, and then calcining 
it at a second temperature (step 140); 

ball milling and press molding or CIP molding the cal 
cined powder under a predetermined preSSure to pro 
duce a molded body in a predetermined shape (Steps 
150 and 160); 

Sintering the molded body at a third temperature for a 
predetermined time to form an ITO sintered body (step 
170); and 

mechanically processing the ITO Sintered body (step 
180). 

FIG. 4 shows a method of manufacturing an ITO sintered 
body according to another example of the present invention. 
The method of manufacturing an ITO sintered body accord 
ing to the present invention as shown in FIG. 4 comprises the 
Steps of 

preparing a Solution of indium nitrate (or indium Sulfate) 
of predetermined concentration and a Solution of tin 
hydrochloride of a predetermined concentration at a 
predetermined temperature range, respectively, mixing 
the Solutions and adding ammonium hydroxide thereto 
to obtain a precipitated slurry containing primary par 
ticles (steps 220 to 230 and 215 to 235); 

aging each of the precipitated Slurries at a predetermined 
temperature range for a predetermined time period to 
form Secondary particles having sizes larger than the 
primary particles by coagulation (Steps 240 and 245); 

filtering each of the Solutions in the aging Steps (steps 240, 
245), drying it at a first temperature, and then calcining 
it at a second temperature (steps 250 and 255); and 

mixing the respective calcined powders, i.e., indium oxide 
powder and tin oxide powder, in a predetermined 
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theoretical weight ratio (e.g., In-O:SnO=90 wt %:10 
wt %) to produce a mixed powder (step 260). 

The processing Steps after the mixing Step in FIG. 4 
comprises the Steps of: 

ball milling and press molding or CIP molding the mixed 
powder under a predetermined preSSure to produce a 
molded body in a predetermined shape (steps 150 and 
160); 

Sintering the molded body at a third temperature for a 
predetermined time to form an ITO sintered body (step 
170); and 

mechanically processing the ITO Sintered body (step 
180). 

FIG. 5 shows a method of manufacturing an ITO sintered 
body according to another example of the present invention. 
The method of manufacturing an indium oxide powder, 
which occupies 90% of the weight ratio of an ITO sintered 
body and influences the characteristics of the ITO sintered 
body, according to the present invention as shown in FIG. 5 
comprises the Steps of: 

preparing a Solution of indium nitrate (or indium Sulfate) 
of a predetermined concentration, and adding ammo 
nium hydroxide thereto to obtain a precipitated Slurry 
containing primary particles (steps 310 to 330); 

aging the Slurry at a predetermined temperature range for 
a determined time period to form Secondary particles 
having sizes larger than the primary particles (step 
340); 

filtering the Solution precipitated at the aging step (step 
340), drying it at a first temperature, and then calcining 
it at a second temperature (step 350); 

preparing the calcined powder, i.e., indium oxide powder, 
and a predetermined amount of tin oxide powder, 
which has been processed by the method other than that 
of the present invention, (step 355); and 

mixing the respective powders in a predetermined theo 
retical weight ratio (e.g., In-O:SnO=90 wt %:10 wt 
%) (step 360). 

The processing Steps in FIG. 5 after the mixing Step 
comprise the same Steps as those shown in FIGS. 3 or 4, i.e.: 

ball milling and press molding or CIP molding the mixed 
powder under a predetermined preSSure to produce a 
molded body in a predetermined shape (steps 150 and 
160); 

Sintering the molded body under a third temperature for a 
predetermined time to form an ITO sintered body (step 
170); and 

mechanically processing the ITO Sintered body (step 
180). 

The following description will describe in greater detail 
the above method of manufacturing an ITO sintered body 
with reference to FIGS. 3 to 5. 

The present invention is directed to a method of manu 
facturing a high density ITO Sintered body by mixing indium 
oxide powder or ITO powder of high sinterability with tin 
oxide powder, and then ball milling, preSS molding and/or 
CIP molding, and Sintering the mixed powder under atmo 
Spheric pressure in this process, the indium oxide powder 
and tin oxide powder constituting an ITO Sintered body may 
be simultaneously processed by mixing the powders with 
Salt Solutions in a predetermined ratio or by respectively 
precipitating and coagulating the powders according to the 
present invention. Or, indium oxide powder alone may be 
processed according to the present invention, while tin oxide 
powder which has been processed according to the conven 
tional method may be employed in the present invention. 

1O 
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6 
The indium oxide powder or ITO powder of high sinter 

ability employed in the present invention can be preferably 
processed according to the following method. 
AS shown in FIG. 3, an aqueous indium Salt Solution and 

an aqueous tin Salt Solution at a predetermined temperature 
range are prepared and mixed at a ratio of In/Sn=10 (Step 
100). An alkali aqueous solution is added to the mixed 
aqueous Salt Solution at a rate of faster than OH/metal 
ion=100 per minute and mixed for a time sufficient to obtain 
a precipitated Slurry containing primary particles which 
comprise particles of a stable cubic phase and of quasi-stable 
amorphous phase (steps 100 to 120). The temperature range 
for these steps is preferably 0°C. to 80° C. The mixing time 
is Sufficient to obtain the aforementioned particles and can 
be, for example, between 2 minutes to 10 minutes. The 
indium Salt to be employed in these StepS is preferably 
indium nitrate or indium Sulfate, and the tin Salt is preferably 
tin hydrochloride. The PH of the precipitated solution is 
preferably 7 to 12. The alkali aqueous solution to be 
employed in Step 110 is preferably an aqueous ammonium 
hydroxide or urea Solution. Ammonium hydroxide is pre 
ferred to Sodium hydroxide or potassium hydroxide which 
may be employed for an alkali aqueous Solution but is liable 
to affect the purity of a resulting Sintered body. Salts of any 
concentration range may be employed in these Steps. 
However, the preferred concentration range is from 0.01M 
to 5M which best Suits the desired PH. 
At step 130, the precipitated slurry formed at step 120 is 

maintained under a temperature range of 0° C. to 100° C. for 
a time Sufficient for the primary particles to coagulate to 
form the Secondary particles and can be, for example, about 
10 hours to 5 days, depending on the particular temperature 
range chosen and the desired concentration of an ITO 
Sintered body, to form Secondary particles having sizes 
larger than the primary particles. In Step 130, the primary 
particles are coagulated or agglomerated to form the Sec 
ondary particles. At Step 140, the precipitated Slurry con 
taining the Secondary particles is filtered, and dried under a 
temperature range of 70° C. to 120° C. The indium tin oxide 
powder is processed after calcining the dried slurry under 
the temperature range of 400° C. to 1,000° C. (step 140). The 
weight composition ratio of the indium tin oxide powder can 
be adjusted to be the ratio of a commercial sintered body 
target (In-O:SnO=90 wt %.: 10 wt %:5 wt %). The reason 
for aging the precipitated slurry under a particular tempera 
ture range is to produce a powder which will not be 
aggregated in the calcining process, to remove impurities 
Such as chloric ion, and to enhance the Sinterability when 
Sintering it. The preferred temperature range for the aging 
step 130 is 0°C. to 100° C. Higher temperatures, which may 
reduce time spent for the aging Step, cause a problem in 
controlling the time of reaction. Lower temperatures during 
the aging Step result in larger Size particles. It is therefore 
preferable to Set an appropriate temperature range according 
to the concentration of an ITO sintered body. 
An improved ITO sintered body is manufactured by ball 

milling the indium tin oxide powder, which is then CIP 
molded (or press molded) under a pressure of about 2,000 
kg/cm and is sintered at a temperature of about 1450° C. for 
5 hours (steps 150 to 170). An ultimate ITO target is 
produced by mechanically processing the ITO Sintered body 
(step 180). 

Another example of the present invention is shown in 
FIG. 4. According to FIG. 4, an aqueous indium Salt Solution 
and an aqueous tin Salt Solution are respectively prepared, to 
which each alkali is added. The Solutions are then precipi 
tated to a slurry, and then aged or maintained at a predeter 
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mined temperature or temperature range for a predetermined 
time to form a slurry containing Secondary particles having 
sizes larger than the primary particles (steps 210 to 250 and 
215 to 255). The secondary particles are formed from 
coagulation of the primary particles. Each of the Slurries 
containing the Secondary particles at StepS 230 and 235 are 
filtered, dried and calcined to produce indium oxide powder 
and tin oxide powder, respectively (steps 250 and 255). The 
calcined powders are mixed to a predetermined ratio (Step 
200). The processing steps after the mixing step comprise 
the same steps as shown in FIG. 3. The conditions for 
precipitation and coagulation, filtering, drying and calcina 
tion in these processing Steps are exactly the same as shown 
in FIG. 3. 

The advantage resulting from applying the above method 
is that the composition ratio of the produced ITO sintered 
body can be precisely adjusted by weighing and mixing the 
constituent powders. 

Another example of the present invention is shown in 
FIG. 5. According to FIG. 5, an aqueous indium salt solution 
is prepared, to which an alkali aqueous Solution is added. 
The Solution is then precipitated to a slurry containing 
primary particles, and then aged or maintained at a prede 
termined temperature range as discussed with reference to 
FIG. 3 to form Second particles having sizes larger than the 
primary particles (steps 310 to 340). The resulting slurry is 
filtered, dried, and calcined to produce an indium oxide 
powder (step 350). The indium oxide powder is mixed with 
tin oxide powder, which has been processed by a conven 
tional method, to a predetermined ratio (step 360). The 
processing StepS after mixing the indium oxide powder and 
tin oxide powder are shown in FIGS. 3 or 4. The conditions 
for precipitation/coagulation, filtering, drying and calcina 
tion in these processing Steps are exactly the same as shown 
in FIG. 3. 

The advantage resulting from applying the above method 
is that processing the indium oxide powder alone and 
employing the tin oxide powder from another resource 
Serves to Simplify the manufacturing procedure. 

The following description will provide a more detailed 
explanation of the present invention. 
The Solution of indium nitrate of about 0.01M to 5M 

concentration is mixed with the solution of tin hydrochloride 
of about 0.01M to 5M concentration. A precipitated slurry 
containing primary particles is formed from the mixed 
solution by adding ammonium hydroxide of 0.1M to 10M 
concentration at a rate of faster than OH/metal ion=100 
per minute. The precipitated Slurry is then maintained at a 
predetermined temperature range to form Secondary par 
ticles having sizes larger than the primary particles and 
filtered at a temperature of 25 C. The filtered ITO hydroxide 
is dried and calcined at the temperatures of about 100° C. 
and 600° C., respectively. The calcined ITO powder is CIP 
molded under a pressure of 2,000 kg/cm. The same pressure 
as used in the CIP molding (or press molding) may be 
applied to all examples of the present invention. Then, the 
ITO molded body is sintered at a temperature of about 
1,500 C. for about 5 hours to produce an ITO sintered body 
of about 7.08 g/cm density (99% of the theoretical density). 

The method of manufacturing an ITO sintered body 
according to the present invention as described above pro 
vides an advantage of producing an ITO Sintered body of a 
density higher than 95% of the theoretical density under the 
low sintering temperature range of 1,350° C. to 1,650 C. 
due to the production of a powder of high sinterability by the 
precipitating and aging Steps. Also, the powder produced by 
the two step process is not aggregated, thereby reducing the 
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8 
time spent for milling. Sintering in an ordinary Sintering 
furnace after molding Serves to reduce the producing equip 
ment and increase the productivity than Sintering in an HIP 
furnace or an oxygen preSSure furnace. These elements 
eventually serve to reduce the production costs of an ITO 
sintered body. 
The present invention will now be described in detail with 

reference to the following non-limiting examples. 

EXAMPLE 1. 

An aqueous solution of 0.33 mol/l was prepared by 
mixing indium nitrate with tin hydrochloride at a mixing 
ratio of In/Sn=10. The aqueous solution was a dissolution 
of indium nitrate of 0.3 mol with tin hydrochloride of 0.034 
mol into the water of 1 liter. The indium/tin hydroxide was 
coprecipitated by an addition of ammonia at a mixing Speed 
of faster than OH/metal ion=100 per minute and under a 
temperature of 15. The resultant slurry contained a great 
number of primary particles of a stable cubic phase as well 
as of a quasi-stable amorphous phase. 
The Solution containing the Slurry was aged or maintained 

under a temperature of 25 C. for more than 48 hours, 
thereby forming Secondary particles of sizes larger than the 
primary particles. Then, all of the particles of an amorphous 
phase were transformed into those of a cubic phase. 
The resulting slurry containing the Secondary particles 

was filtered, dried under a temperature of 100 C., and then 
calcined under a temperature of 600 C. The BET surface 
area of the obtained powder was 57 m /g. 
The obtained powder was analyzed by an X-ray diffrac 

tion method. The analysis confirmed that the powder was 
indium/tin oxide exclusively composed of particles of a 
cubic phase. The powder was molded by the cold hydrostatic 
press (CIP) under a pressure of 2 ton/cm’, and then sintered 
under a temperature of 1500 C. for 5 hours. The obtained 
sintered body had 99% of a theoretical density, i.e., 7.08 
g/cm. 

COMPARATIVE EXAMPLE 1. 

An aqueous solution of 0.33 mol/l was prepared by 
mixing indium nitrate with tin hydrochloride at a mixing 
ratio of In/Sn=10. The aqueous solution was a dissolution 
of indium nitrate of 0.3 mol with tin hydrochloride of 0.034 
mol into the water of 1 1. The indium/tin hydroxide was 
coprecipitated by an addition of ammonia at a rate of faster 
than OH/metalion=100 per minute and under a tempera 
ture of 15 C. The resultant slurry contained a great number 
of particles of a Stable cubic phase as well as of a quasi 
Stable amorphous phase. 

Without undergoing the aging Step, the mixture of indium/ 
tin hydroxide was filtered, dried under a temperature of 100 
C., and then calcined under a temperature of 600 C. The 
BET surface area of the obtained powder was 35 m /g. 
The obtained powder was analyzed by an X-ray diffrac 

tion method. The analysis confirmed that the powder was 
indium/tin oxide containing a great number of particles of a 
rhomobohedral phase as well as of a cubic phase. The 
powder was molded by the cold hydrostatic press (CIP) 
under a pressure of 2 ton/cm, and then sintered under a 
temperature of 1500 C. for 5 hours. The obtained sintered 
body had 73% of a theoretical density, i.e., 5.08 g/cm. 

EXAMPLE 2 

Amonia was added to an aqueous Solution of 0.33 mol/l 
at a mixing speed of faster than OH/metal ion=100 per 
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minute under a temperature of 15 C. The mixture was 
precipitated to be a hydroxide containing primary particles 
of a stable cubic phase and of a quasi-Stable amorphous 
phase. The precipitated slurry was aged or maintained for 48 
hours under a temperature of 25 C. in the aging step So as 
to transform Substantially all of the particles of an amor 
phous phase into those of a cubic phase. 

The resulting Slurry was filtered, dried under a tempera 
ture of 100° C., and calcined under a temperature of 600 C. 
The BET surface area of the obtained indium/tin hydroxide 
powder had 95% of a theoretical density, i.e., 6.80 m/g. 

The indium/tin hydroxide powder was ball-milled by 
methanol and mixed with SnO powder of commercial use 
having 8 um of an average diameter. 

The present invention is not limited to the aforementioned 
examples. Also, it is evident that an ordinary perSon skilled 
in the pertinent art can easily carry out many other varied 
examples within the Scope of the technical concept of the 
present invention. 
What is claimed is: 
1. A method of manufacturing an ITO sintered body, 

comprising the Steps of; 
mixing aqueous indium Salt and tin Salt Solutions, and an 

alkali to obtain a precipitated Slurry containing primary 
particles including particles of cubic phase and par 
ticles of quasi-stable amorphous phase; 

aging the slurry at a temperature of from 0 to 100 degrees 
Celsius for a time sufficient to chance substantially all 
the primary particles in the slurry to the cubic phase to 
form Secondary particles having the cubic phase and 
having Sizes larger than the primary particles, 

forming a powder from the slurry containing secondary 
particles, 

forming a molded body from the powder; and 
sintering the molded body to produce the ITO sintered 

body. 
2. The method according to claim 1, wherein the concen 

tration of the aqueous salt solutions ranges from 0.01M to 
5M. 

3. A method of manufacturing an ITO sintered body, 
comprising the Steps of: 

mixing an aqueous indium Salt Solution and an alkali to 
obtain a first precipitated Slurry containing primary 
particles including particles of cubic phase and par 
ticles of quasi-stable amorphous phase; 
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aging the first slurry at a temperature of from 0 to 100 

degrees Celsius for a time Sufficient to chance Substan 
tially all the primary particles in the fight slurry to the 
cubic phase to form Secondary particles from the pri 
mary particles, the Secondary particles having the cubic 
phase and having Sizes larger than the primary par 
ticles, 

mixing an aqueous tin Salt Solution and an alkali to obtain 
a Second precipitated Slurry containing the primary 
particles including particles of cubic phase and par 
ticles of quasi-stable amorphous phase; 

aging the Second Slurry at a temperature of from 0 to 100 
degrees Celsius for a time Sufficient to chance Substan 
tially all the primary particles in the Second slurry to the 
cubic phase to form the Secondary particles from the 
primary particles, the Secondary particles of the Second 
Slurry having the cubic phase and having Sizes larder 
than the primary particles 

forming a powder from the first and Second Slurries 
containing the Secondary particles, 

forming a molded body from the powder; and 
sintering the molded body to produce the ITO sintered 

body. 
4. A method of manufacturing an ITO sintered body, 

comprising the Steps of: 
adding an alkali to an aqueous indium Salt Solution to 

obtain a precipitated slurry containing primary particles 
including particles of cubic phase and particles of 
quasi-stable amorphous phase; 

aging the slurry at a temperature of from 0 to 100 degrees 
Celsius for a time Sufficient to change Substantially all 
primary particles in the Slurry to the cubic phase to 
form Secondary particles from coagulation of the pri 
mary particles, the Secondary particles having Sizes 
larger than the primary particles, 

forming an indium oxide powder from the Slurry contain 
ing the Secondary particles, 

mixing a tin oxide powder with the indium oxide powder; 
forming a molded body from the mixed powder; and 
sintering the molded body to produce the ITO sintered 

body. 


